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CCIICLUSJOf!S: 

ltlten ptcloraa vas fed to Fischer 344 rats hr 2 y~r-;. 1n the dtet at levels 
to give a datly tntate of 20. 60, or 200 ~~g/kfJ. ti;are were no overt stgns 
of toxicity or dose-related effects on 1110rt;,.!Hy, body weight, fOOd 
consUIIPt1on, or c11ntca1 laboratory f1nd1ngs. rn~re was a stgn1f1cant 
(p <0.05) dose-related increase 1n s1ze .an( 4lt.~o:r-fli t1nctor1a1 PrG~Mrttes 
of centro1obular hepatocytes 1n ules an~ fn1les dosed at 60 and 
200 .-g/tg/day. The change vas graded slight ur very slight ancl dtd not 
increase tn severity tn tfte count of the stud.OJ. At the 6-fiOnth sacrtftce, 
tbere was also an increase 1n absolute -'m.l/or relative 11ver we1t~tts at 
tae •td and htgh doses. At 12 •nth· ..• tftar4t was an tncreiSe tn t1ae stze 
of ttepatocytes and an increased lhtr wwtgnt only at the high close. 'The 
lttstologtc changes ft study tel'll!hlit'ttn <Mn ICCOIIPin1ed by stgntftcant 
increases 1n 11ver w1gbts tn latt;.·,-<.!GH :lilts only and tbe bto1091ca1 
stgn1f1cance of the tac:rused we!::•.t ~s. of doubtful b1o1og1c t•rtance 
stnce tbe 11vers of only 10 o~ 36 high-Q"se •les at ter111nal sacrtftce 
were weighed (see dtscttsston). Th•re wen no increases tn necnrttc or 
ltJperplasttc changes ia tu l ~nr •t any dole. There vas no ORCOflll1c 
effect at any site. The LOH. IM~w on the htstologtc changes tn the 
11ver. 1s 60 II!J/kg/day and th• IIOtl 1$ ZO ~tg/kg/day. 

Core Class1f1catton: COre &u·t~ei1ne. 
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A. MATERIALS: 

1. Test CO!pOupd: P1c1or.-. technical; description: a Whitt pOWder 
lot No. AGR 177446; purity: l3S by infrared spect 

hexachl 1 

2. Test An1•ls: Species: rat; strain: Fischer 3«: •an wights: 
males 101-102 g. f..ales--86 g on day 1 of study; source: Charles 
River Breeding Laboratories, Portage. MI. 

B. iTUQY OESI6H: 

1 

1. An1N1 Assiawnt: After 7 days of acc11•t1on, an1Nls were 
weighed and assign~ to the following groups with a COIIPuterized 
randOMization procedure designed to result 1n equivalent group 
mean body weights and boaogeneous variance: 

Main study Inter1• sacrifice 
Test Dosage U4 !!!n~bJ) 'i ~ 12 .an~bll 
grour. (~~glt;/day) Males F ... les Males FtMles 

1 Control 0 50 50 20 20 
Z Low (LOT) 20 50 50 20 20 
3 M1d (MOT) 60 50 50 20 20 
4 High (HOT) 200 50 50 20 20 

~::c.::;• ~~=ls ,!'':!~ ~~0= s;;-Y&o~~~~s".t Oftala. 113-= 
fed the test •ter1a1 at doses of 150. 300, or 500 llllkt/day 
exhibited an incnase 1n absolute and relati¥41 Hwer ve1ghts 
accOIIIP&n1ed by s11tM hhtologtcal changes (enlartaent and 
altered cytoolaSIIic ttnc:tor1a1 properties of tfte ctfttr11obla1ar 
hep&tocytas). 

2. !!lh Ptlf:!ftton: OM percent praixes were prepared tv1ct 
lyu itt the study, and the diets were prepared weekly. 

Tile p.-..txes and diets were feand to be 90 percent stable over 75 

Gorz1nskt, s. J •• Johnson, K. A., Park, c. N •• W&4e, c. E •• Childs. R. 
C., Otttenber, S. A., ca.pt»ell, R. A., Ph1111ps, J. E •• aid Chen, W. L. 
\1981). P1clorea: A 13-wetk Dietary Tox1c1ty Study on various 
Concentrations of Hexachlorobenztne 1n COF Fischer 344 Rats. HET ~ 
K-Q38323-(33). Uftnported Data. Dow Ch•1ca1 CQ~~Pany, lt1dlud. MI. -......) 
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days of storage and were llo.-ogeneous. The ~~~ean body weight (all 
an11111ls/group) and food consuapt1on values (20 an1~~als/group) were 
used to calculate the amount of tast mater~al needed to .ainta1n the 
targeted dose levels on a mg/kg body weight bas1s. Adjustaents were 
made weekly for 13 weeks and monthly thereafter. 

3. Results: The anal~s1s of diets was monthly for 5 months and quarterly 
thereafter. Values were witb1n acceptable 11111ts. Table l sw.arlzes 
the results. Analysis of diets at 13, 35, and 43 weeks for the 
concentration of hexach. Jrobentene showed that levels were close to 
those calculated based on piclora11 containing 197 ppm hexachloro-

. benzene: at the 200 mg/kg/day level, the diets contained 0. 78 PPII 
hexachlorobenzeae (average of s1x samples). Ani1111ls received food 
and water ad 111t1tUII. 

4. Stat1st1n: Statistical analyses were performed for 110rtal1ty 
(6ehan-w11coxon test) and body weights (Bartlett's test). Descriptive 
statistics (Man and standard deviation) were calculated for food 
consumption and appropriate clinical laboratory data. Histopathology 
data frOCII all rats at all dose levels were tested for linearity; if 
linear, a dose-response relationship was tested (Cochran Alwltage 
test). Tissue data f.-. all control and high-dose groups and 
selected ttssues fi"'OI mid- and low-c!ose groups were analyzed 
(chi-square) for pairwise COIIIIPar1son ~etween control and high-dose 
groups. 

C. METHQOS A!p RE$ULTS: 

1. Observations: Animals were inspected twice daily for signs of 
toxicity and 110rtaHty. All rats were individually exa~~1necl for 
palpable asses prior to study initiation, at 6 and 12 1110nths. and 
monthly thereafter. 

Results: It was reported that there were .10 overt signs of toxicity. 
Individual observation data or SU~Mary data of clinical observations 
were not presntecl. A s._ry of palpable ass observations was 
presented. and tllese results wen correlated with histologic findings. 
There were no tacreases 1n the nUIIlber of lesions or 111sses observed 
in-life that wre related to dosint. Masses were exained at 
necropsy and la1sto1ogtca11y diagnosed; there was a tood correlation 
betwM the ftndtnes. 

When C08Pincl to controls, 110rtaltty was increased 1n ales rece1¥1ng 
20 111/kt/dlr; ._.ver, there were no significant changes 1n ales 
receiving 60 or 200 .. /kg/day. Survival was siailar tn 111 groups of 
fe~~~les. Representative MOrtality and survival data are prnentecl in 
Table 2. 

2. Body Wt1g!!t: llts vere we1gfaecl weekly for 3 months and _..thly 
thereafter. 

' ' . . •' .. . . ". "' 



TABLE 1. Dietary A,alyses P1cloram, as Percent of Targeted 
Dose (~ SO), Fed to Rats for 2 Years 

Targeted Dosage 
(mg/kg/day) 

20 

60 

200 

Prem1xb 

Percesrt of Targua __ _ 

Mal~s 

103~ 9.5 

10~ 7.4 

97t 7.5 

100± 7.2 

F-les 

101% 8.1 

101~ 7.9 

~ 7.9 

D05i2\ 

aMean of quadruplicate analyses at 11 intervals: 1101rthlJ for 6 110nths 
and quarterly thereafter. 

bMales and females were combined. 

5 
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TABLE 2. Representative Results of Mortality/Percent Survival of Rats 
Fed P1cloram for 2 Years 

Mortalit~ (Percent Surv1va1)a at Mon~ 
Dosage Group . 
(mg/kg/day) 6 12 18 21 24 

~ 

0 0(100) 0(100) 1 (98) 4 (92) I (84) 

20 0(100) 0(100) 1 (98) 5 (90) 11 (66)* 

60 0(100) 0(100) 2 (96) 3 (94) I (84) 

200 0(100) 0(100) 0(100) 5 (90) 14 (72) 

f!!!ll!J 

0 0(100) 1 (98) 1 (98) 4 (92) 12 (76) 

20 0(100) 0(100) 5 (90) 8 (84) 13 (74) 

60 0(100) 0(100) 3 (94) 8 (84) 14 (72) 

200 0(100) 0(100) 2 (96) 5 (90) 13 (74) 

*S1gn1f1cant1y different froa control incidence (p ~0.05) with the 6ehan-
Wilcoxon test. 

aaased on so rats/group. 
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Res,lts: There were no effects of dosing on Man body we1gttt:s. 
Our ng the second year of the study Man body weights of ~~a1es 
rece1v1nq 200 ~~g/kg/day tended to be slightly lower thaft controls ltut 
only differed s1gn1f1antly (p ~0.05) at week 104. Table 3 pres•ts 
mean body weight data It selected intervals. 

3. Food Consumption and C.Ound Intake: Consumption was detet"'''1ned for 
20 rats/sex/group ano the mean daily test compound intake ~s 
calculated at weekly intervals for 3 months and 1 week per IICIIltb 
thereafter. Food COIISUIIIPt1on and body weight data were used to 
adjust the concentratiae of the test compound tn the diet to .. 1nta1a 
the targeted dosage lewel on a mg/kg/day basis. 

Resylts: Food consumption values were similar ~n all grouPS of males 
and females. During tie first year of the study, there were spo~1c 
significant {P ~.05) increases and decreases 1n food consUIIPtioa ia 
dosed males and f.-les when compared to controls. HG~~J~tver, tllese 
changes were not consistent with time and there were !'0 dose-related 
changes. Therefore, tlley were not considered of toxicologic 
importance. The values during the second year of the study were DOt 
compared statistically. Food efficiency was not calculated. 

4. Ophtha11101og1ca1 exalliut1ons were not perfo~. but tyes were 
examined in situ us1~~g a wet slide technique on all an1•1s at 
scheduled sacr1f1ce. 

5. Blood was collected f,_ fasted an11111s by orbital sinus puncture at 
6, 12, and 24 months for he~~~tology and c11n1ca1 analysis froa 10 
animals/sex/grouo. The CHECKED (X) para11eters were exaained: 

a. Hematology 

X Heaatocr1t (HCT)t 
X H..aglob1n (H&a)t 
x Leukocyte count (WIC)• t 
x Erythrocyte count t•) 
X Platelft countt 

X Total plas .. protein (TP) 
X Leukocyte differential count• 
X Mean corpuscular H6l (IICH) 
X Mean corpuscular H68 c:.centrat1on 

(MCHC) 
X Mean corpuscular vol- (MCY) 

Raylts: There were no tox1co1og1ca11y 111PQrtant effects Oft an, 
h-to1og1c pan.ter. At the 6.._nth 1nter1• sacrifice, •• 
H68 was sign1f1cutly decreased (p <0.05) 1ft •les nce1vi"9 61 
and 200 mg/tg/oy; however, there were no effects on any o'ttler 
para.ter and no effects at 12 110nths. A 11 h ... to logic paraaun 
1n fetaales sacrificed at 6 and 12 110nths were s1m1ar in ccmtroi 

tRecoanended by Subdivision F (October 1982) guidelines for chronic l 
studies. 
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TABLE 3. t-~resentat1ve Results of Mean Body Weights (~SO) 
Fed l'iclo.-.. for 2 Tears 

of liats 

!liD D2d~ Weigh~~ { g~IU il Month 
Dosage Group 
(mg/kg/day} 0 3 6 12 18 24 

!!l1n 
0 101t 7 314~0 373~20 441i:25 447~27 42h23 

20 102~ 6 324~14* 379~17 449-t21 461~23 417±42 

60 102~ 6 320113 375~18 4401:21 450%28 417~37 

200 101t 7 307~18 368-t19 435~22 442±24 409~36* 

Fwles 

0 86±5 1821:8 196± 8 225±14 257~21 2831:21 

20 86±5 186± 8* 200t 9* 226±14 265-t21 2811:28 

60 86±5 184t9 198"1 9 228±19 263"124 287±21 

200 86±6 last 8 199t 8 229±16 26lt23 2711:23 

*Significantly different fro. control velue (p ~.05). 

fils. ... &.2.9~· 



and dosed groups. At the termir.al sacrifice. statistical outliers 
were 1dent1f1ed but included 1n calculating IliUM aad sta"dard 
deviations. No group statistical comparisons were .ade. Values 
for several paraMters were abnormal for SOlie lett.-ic rats: a 
male receiving 200 llg/kg/day. one fet11le receiving 60 ~~g/kg/day 
and one fM~le receiving 200 mg/kg/day. The leukata resulted in 
an abnonMlly high wee count and large standard deviations in 
these groups. Differential wac counts were st•11ar in control 
and 111gb-dose groups; therefore. they were not perforM<~ on 
mid- and low-dose groups. 

b. C11n1ca1 Che.1st~ 

Electro19es 
Calc1• 
l"hlor1det 
~a~nest•t 

Ftiospllorust 
Potasst•t 
Sod1u.t 
Osmolality 

Enzv-s 
X Alkaline phosphatase (ALP) 

Cho liaesterase 
Creatinine phosphokinaset 
Lactic acid dehydrogenase 

X Serum alanine aminotrans­
ferase (also S&PT)t 

X Serum aspartate •ino 
transferase (also S&OT)t 

other 
X Albu.int 

Blood creatin1net 
X Blood urea n1trogent (BUll) 

Cholesterolt 
X Globulins 
X 61ucoset 

Total b111rubint 
Total prote'int 

Results: It was reported that there were no toxicologically 
111Portant effects on clinical ch•istry paraaeters that were 
related to dosing. At 6 months. BUN was s11gtat1y but signifi­
cantly decreased (p ~.05) in fe•les receiving 201 .. Itt/day but 
there were no effects 1n ·~les. At 12 •nths, tllere .as a signif­
icant decrease (p ~.05) 1n S&PT and S60T in •les receiving 
200 111/kt/day. These values were generally w1tlain tile noral 
range. At final sacr1f1ce. the data were not statistically 
analyud; ._.ver, statistical outliers were 1~at1f1ed. There 
were IIMIO,.l values for ALP, S&OT. and S&PT 1a tbree ani•ls 
U..t llad leukata; this caused an increase 1n the group •an 
value that ~s accG~P&n1ed by a large standard dewiatioa. These 
an1•1s (82A2543, 200-.g/kg 111le; 82A2735, 60-.g/tg f-le; and 
82A2805, 200-tlllkt f-le) had abno,..l 1\eatologic values also 
Uee HoYt). 

6. Urinalnes: Urine was collected fror .asted an1•1s at the saM 
intervals as blood. The CHECKED (X) pa...-ttrs ...,. u.-tned. 

Apptarancet 
Volu•t 

X Specific gr,rvityt 
X pH 

Sediment (lrtcroscop1c)t 
X Prote1at 

X 61ucoset 
X Ketonest 
x 8i11rub1nt 
X Bloodt 

Nitrite 
X Urobilinogen 

00 
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Results: There were no effects of dos1t~~g • any urinary 
par.eter. 

7. Stcrif1ce and Pathology: All animals tJJat dted ud that were 
sacrificed on schedule were subject to gii'OSs patllolog1cal 
exall'lnation. The CHECKED (X) tissues ._,.. collected for 
histological examination (these CXXl organs were aiso we1ghed): 

Digestive system 
X Tongue 
X Salivary 21andst 
X Esophagus• 
X Stomacht 
X Duoden.-t 
X Jejunumt 
X IleUIIt 
X CecUIIt 
X Colont 

Rect•t 
XX L1verf' 

Gall bladdert 
X Pancreast 

Respiratorv 
X Tracheaf 
X Lungt 
X Larynx 

Cirdiovasc./Hemat. 
X Aorta+ 

XX Hartt 
X Bone ma rrowt 
X LYIII)h nodest 
X Spleent 
x n.,.u5 t 

Ur01enital 
XX Kidneys+ 
X Urinary bladdert 

XX Testest 
X Epididymides 
X Prostate 
X S~na1 vesicle 
X Ovaries 
X ut&rus t 
X l)'llbal gland 
X Nasal turbinates 

Newr!lptc: 
XX lrain 

X feri.,.ra1 •rvest 
X Sptul cord {3 levels) 
X P1tldtaryt 
X £yes {optic nerve)t 

iJ="ltr 
X Jdrenalsf 

t.ac:n•l g lind 
X --.ry §ladt 
x P&ratllyro1 cast 
x 111yro1dsi' 

Jl =~ 
X Steletal -.sc1et 
x Stte 
X 111 gross lesions 

IIBCI..sses 

Only the liver, kidney. gross lesions, aad .. sses su911stive of 
neoplasnt were processed at 6 and 12 •ntbs. for all rats that 
died or were sacrificed in extr•is, all tlsSII!S were exa1ned 
histologically. 

S11des were prepared fro~~ the checked (X) t1ss.es t• c:.trol and 
high-close groups at tenlintl sacrifice. Fw .W- tftll low-dose 
ant•ls that survived to ten1ination, adn81. ttdlleys. larynx, 
liver, lungs, ovaries, pancreas. pttu1"ttry. spl.... testes. 
thyroid/parathyroid. esophagus. and trach• wre ...Snel. 

Rtsults: 

a. QnJn Wtights: Mean liver weights Mel ltwr-to-bldy weight 
rattos wre increased when COIIPared to c:artrols 1n Hth males 
llld fe•les receiving 200 ~~g/kg/dty Gr~ the study 
(Table 4). The relative liver w1gllt at 6 -tills and the 
absolute and relative weights of liver 1a ll1--4ose 111les at 
12 •nths and at ten~ination were s1t~ltf1untly (p ~.05) 
increased over cGBtrols. Both absolute ..a relative liver 
weights at 6 -ths and the relat1w 11Mr weights of 
ta1gh-dose fe•les at 12 ntOnths were s1tl1f1aR1y (p ~.05) 
increased over controls. In add1t1•. 11wr weights 1n 7\ 
atd-dose 1111es aM both absolute ancl relat1we 11wr weights lu 



GO~ 

TABlE 4. "-' Liver "-'gilts (±SIJ .,.d Ll--to-&cly V.igtrt Rai'ios in Rris F~4 Plclora f«' 2 Ynrs 

Dosage 
Level 6 Monttls 12 Months 24Jbsttssb 
(mg/kg/~y) gr- percent gr- percent gr ... percent' 

!!!!!! 

0 8.507±0.293 2. 392±0.097 9.914±0.757 2.461±0.104 10.822:!:0.915 Z.7llto.Z118 

20 8.312±0.582 2.354±0.112 10.359±0.879 2.404±0.189 11.817±1.261 2.961to.BB 

60 9.057±0.471• 2. 490t0.085 9. 908±0.659 2.460±0.121 11.355i.O.M 2.783'!0.281 

200 8.813±0.736 2.517±0.121• 10.109±0.7201t 2-~-··· 12.636±1.3elt 3.621to.9llllll 

, .... 
0 4.459±0.247 2.517±0.150 5.511±0. 375 2.509t0.no 6.~1-:S.U 2. 72.111.,. 

20 4.541±0.177 2.525±0.067 5.:J97±0.415 2. 564±0.100 7.129!:0.- 2.7~.78 

60 4.862±0.3581t 2.681±0.14411 5.432±0.457 2.673±0.~1 7.264±1.08 2. 7541:0. :DC 

200 5. 255±0. 70C)It 2. 703±0. 1.4011 '.130±0. 382 2. 704±0.102" 7 .991'!:1.-l~'l 3.183'!0.1'52 

-signific:.ntly diffel'ell't froa control vel• (p ~.OJ). 

bAnalyzed by our revieuers usint NlllfA and o..nc:.•s tat' for •ltlple CC~~~~~NWISOM; statistlal .tilers ...,.. iiac 
in the enalysis. 

ftl-:. *J..t>/~ tlo,.c... 
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tn llid-dose fet~ales were significantly (p <0.05) increased 
over control values at 6 months. Relative kidney weight in 
high-dose males and absolute kidney weight in high-dose 
females were slightly but significantly (p ~0.05) higher than 
1n controls at the G-month sacrifice; however, at i2 and 24 
.,nths data for kidney we1ghti were sill11ar in all groups. 
Weights of other organs were simihr a110ng dosed and control 
groups at all sacrifices. 

b. Gross Pathology: At the 6- and 12-month sacrifices, the size 
of the liver in high-dose fe111les was observed to be incrffased 
(4110 and 5/10 faales at 6 and 12 IIOnths, respectively). 
There were no increases in any gross finding in dosed rats at 
temtnal sacrifice and all observations were those nonully 
found in aging rats. 

c. Histopathology: 

1. Nonneoplastic: Table 5 summarizes histologic findings in 
the liver in the satellite and ~Min groups. After 2 
years of dosing with p1cloram, there was a statistically 
sign1f1tant (p ~0.05) increase tn the incidence of 
•in1~~a11y increased siza and altered tinctorial properties 
of the centrolobular hepatocytes tn ~~ales and feules 
receiving 60 or 200 ag/kg/day. There was also·a signifi­
cant dose-relatea trend. This effect was also seen at 
the 6-~~enth sacrifice 1n both males and females at 60 and 
200 ~~g/kg/day piclor• but only at 200 mg/kg/day at the 
12--nth sacrifice. Progression of severity wttb ti• 
was not found. The incidence was lower at the terwtnal 
sacrtftce and 1t was reported that this was probably due 
to the greater variability in histologic appearance of 
the 11ver in aged rats. The change was graded very 
slight or slight 1n affected 111les and very slight in 
affected feales; incidence was also lower in high-dose 
f .. les than in higb-dose 1111es. The incidence of very 

;·s11gllt bile dKt hyperplasia was increased in !lid- and 
higll-dose •les at 24 months, but there was no increase 
tn •re severe grades of this ftnd1nt; therefore, it was 
not ca~~stdered to be CQIIIPound related. Hepatocellular 
hyperplasia and necrosis were not increased in dosed 
groups. There was an increase in the incidence of foci 
of altered basophilic cells and the number of foc1/ce11 
over the course of the study; however, the incidence was 
s11111ar tn the dosed and control groups. 

Nonneoplastic changes in other tissues (-in groups) were 
considered to be incidental and not related to dosing. 
There was a sip1ficant (p ~0.05) increase in the severity 
of pancreatic acinar atrophy in •1d- and high-dose •les 
(8150. each group) wben cQIIIPared to control •les (1/50); 
however. there was no change 1n the nUIIIber of rats in 
each group wttb sOM degree of acinar atrophy. Slight to (2 

! 
' -
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TABLE 5. FNqUeni- J~onMoplasth: Histologic Findings in the Livers of Rats 
Fed Plclor• for 2 Y .. rs• 

Dosg lawel c.a!ka/dav) 

!!IIH F!!IIH 
Finding/Interval 0 20 60 200 0 20 60 200 

Fi~i!!SI: lncrHSecl size of centrolcbular heplrtoc:ytU ott. .:c ••ied by altwed tlnctarial 
properties-very slitht or siJflrl'. 

6 mos. 2/10 :3/10 4/10 10/10 1/10 2/10 5110 8/10 

12 IM)S. 1/10 :3/10 2/10 ~ 110 2/10 0/!0 3/10 10/10 

24 IM)S. 2150 6/50 ll/501t 20/5QitT ~ 4150 8150& IOJ50itT 

Findi!JSI: Bile duct hyperplosla 

6 MI)S. 

Very sl fght 2/10 :3/10 4/10 4110 0/10 0/10 2/10 0/10 

12 1110$. 

Very slight 4/10 5/10 3/10 5/10 4/10 1/10 5/10 5110 
Sllght/l'ICCIIrat. 6/10 5110 7110 4110 0/10 1/10 1/10 '5/10 

24 _,._b 
Vary slight 3~ 2150 121'0 g>J50 25150 '50150 32150 ~150 

Sl itht/.,.rat. 46150 45.150 ,,_.,.. 
~ 20150 15/50 121'0 111'0 

Sev.,.. I~ 2150 1150 1150 0150 0150 QI50 0150 
Total 50150 8150 ~ 50150 45150 45/50 44150 41150 

Findi!,!SI: Hyperplasia, ......... toatllul• 

24 _,._b 
Nodul•, focal 1150 2150 0150 0150 0150 0150 0150 0150 
Nodular, IIUitlple 11!0 lnl 0150 2150 0150 on» 0150 0150 
R.Nctive 51!0 12/50 5/'JO 6150 4/'JO 4150 1150 2150 

8
No statistical notat'ICIIIS..,.. Incl..._. In the,......,... for tile flndlap at' ttte 6--end 12..-th sacrifices. 

-significantly cllffeAnt fi'CIIt c.trol Mlue Cp !0-05). 

Tsrgniflcant tnnct Cp !0.05) • 

. -. 

!3 
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very slight alveolar histiocytosis of the ltat was 
si9nificantly (p ~0.05) increased 1n ~i~-dose f ... tes 
(24/50) when compared to controls (12150); Ute report 
authors considered this due to chance vartab111'ty and it 
was reported as a minor lesion of no toxicologic 
importance. Most ~~ales and females (all g...,_s! had 
chronic progressive g1omeru1onephropatby. There .. s a 
slight increase in the incidence of 1n~,..se in 
hematogenous pigment in the tubules of the k1deey ill the 
low-dose males and fetMles, but there was tto dose-related 
trend. 

2. Neoplastic lesions: Table 6 summarizes aee,lastic 
histologic findings in rat;; dosed with p1clo,.._ in the 
main study. There were no neoplasiiS at tbe · 6-.onth 
sacrifice. At the 12-month sacrifice there Mas one 
pituitary adenoma in a male receiving 60 IIIJ/tt/daJ; 2/10 
control males and 4/10 high-dose males had Leydig cell 
tumors of the testes; 2/10, l/10, and 3/10 f._les at o. 
60, and 200 mg/kg/day, respectively, had ~trial 
stromal ~olyps of the uterus; and one •le receiving 
200 mg/kg/day had a squamous pap111o. of t:be hard palate. 

There were no dose-related increases in t111CWS at. any 
site. It was reported that the only statistica11y 
identified alteration 1n t1.1110r 1nc:idence vu a 
dose-related decrease in pituitary ideno~~~s i111 •les 
dosed with picloranB. This was significantly dtffertnt 
from control incidence (ca • 0.05, Yates ~bt-st~uare 
test) in h1gh4Sose 111les and there ws a s1ga1f1cant 
linear trend (ca • 0.02, Cochran-An~it:age test). tt was 
reported that neoplastic nodules of the ltver ..,. split 
into two diagnostic categories: hepatoce11a1ar adenoa 
(true benign tUIIOrs) and hepatocellular hyperplasia. The 
latter was described as focal or .. 1tifaca1 aodular 
les ~ons. which are cons1derect a repnerat:tw daange 
caused by liver daage due to a hepatutn or a disease 
process such as leuktt~ia 1n aging Fischer 344 rats. 
Hyperplasia occurred 1n 2150. 3/SO. 0150. and 2150 •les 
fed o. 20. 60, and 200 mg/kg/day piclona. respectively; 
no hepatocellular hyperplasia was reported in f-les. 

D. STUQJ AUJHORS• CQNCLUSIQNS: 

The principal CCJIIPOUnd-related effect was increased stze ad altered 
tinctorial properties of the centrolobular hepatocyt:es 1• •1• and 
feta~le Fischer 344 rats fed 60 and 200 llg/kg/day for 2 ,.an. The 
severity of this finding did not increase over tile course of the 
2-year study. At the 6-1110nth interi• sacrifice. tilts fi .... ng was 
accoapanted with increases in absolute or relative liver we1t*ts at a 
dosage level of 60 or 200 ~~g/kg/day; at 12 •nths. ciiUges tn liver 
weights and histologic findings were only found at * lllltlldaf and {<.£ 
it was concluded that effects at 60 -.g/kg/dQ were fll ainor I 
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TML£ 6. lncfdllnce of Neapl•tic Lesions in Ritts Fed Plcl-. for 2 YMII'S• 

Oosw L!yel S!Pikald!yl ..... F!!!ll• 
Organ/F i ndf "9 0 20 60 200 0 20 60 200 

Livor (50)b {50) (50) (50) (50) (50) (50) (50) 

Hepatocellular ct~rcl,.... 0 I I I 0 0 0 0 
Hepatocellular ...._ I I 4 2 2 I 0 2 
,.,_ or c:arcl ncMII I 2 5 3 2 I 0 2 
Histiocytic sarc:G~~~ 0 2 0 0 0 0 0 0 

~ (50) (50) (50) (50) (50) (50) (50) (50) 

Histiocytic s.rcG~e 2 0 0 I 0 0 0 0 
lAIIMIIIa 13 19 13 II 6 II 8 5 

PIDlha (50) (50) (50) (50) ,., (50) (50) (50) 

~ref,.... I 2 4 I 2 l 3 5 
Achnaae 24 17 18 9 2J n 25 n 

Ptncrw <Islet cell) (50) (50) (50) (50) <50) (50) (50) (50) 

Acllnoc:arc I nGi11a 3 2 2 0 0 0 0 0 
~ 10 6 5 9 2 0 

Adr!!ltl (50) (50) (50) (50) <50) (~ (50) (50) 

Cortical~ 0 0 I 2 0 0 0 I 

Pheochr~, benfsn 5 6 5 8 I 0 2 
PheochrCIIIOCytail!le, Ml fgNIII't 0 2 3 0 0 I 0 0 
Pheoch~, tohl 5 I I I 2 0 3 

Tat.. "" (50) (50) (50) 

lAyd I S1 c:e II tuli!ilrw 50 • • vP 
Mesothe II C1111a I 2 2 2 

lltdcl!r (50) (19) (I) (50) <50) (14) (14) (48) 

P-s»lllary~ 2 I 0 0 I 0 I 0 

!!!!.!!~ (50) (50) (50) (49) 

Endorllltrial ~~ pelyp 19 16 n 18 
Stra~~~~l cell ~ I 2 0 

AdenCIIIII I 0 0 0 
Adllnocarc II'IGIII!I 0 0 0 

... i ~f'CGIIIIIIt 0 

Thyroid (50) (50) (50) (50) (5Q) (50) (50) (50) 

0 0 0 2 0 2 I 0 
0 I I I I 0 

,...~~C~~~aorcan:l..- I I 0 ' I J 2 0 

Parafoll icul.- adenac:erclnalll8 I 0 0 0 0 0 0 0 6 
Perafolllculer edlaaal I 16 12 7 ' 10 • • 

MIM!aa or caret ftGIIIII 9 16 12 1 1 10 • • 

-----
<Coat-
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TAll&.£ 6. Incidence of Neoplastic Lesions ift Raft Fed Plcl~ for 2 Y.._. (Conf'lftlled) 

Qosw~l C!a/1glld!w) 

Meles F!!!l!! 
Orpn/F i nd i "ill 0 20 60 200 0 20 60 lOO 

"-•a 511 !!!!I 30) (19) (17) (50) (50) (17) (23) (50) 

Adlnocarc i I'ICIIIIIII 0 0 0 0 I 0 I I 
Aclenc:at 0 0 0 0 I 0 2 2 
F ibroedM<IM 4 I 4 3 ' 7 7 ' fi~ 6 2 ' 3 I 0 0 2 
Benign tu.rs 9 3 9 6 7 7 9 9 

Pr!RYtial/clitoral 511~ (I) (2) (I) (4) (0) (I) (4) (2) 

Adenaa 0 I 0 2 0 3 I 

:&!laY!! (50) (20) (9) (~) (50) (13) (15) (50) 

SquaiDus papi llaaa 0 2 0 I 0 0 I I , -

S!HEP.!I gl!!!9 ~yiiwv> (2) (2) (0) (1) (0) (0) (OJ (CD 
Carcii'ICIIIIIII 2 3 
Adenaa 0 0 

ll!ltlet• oraans (50) (50) (50) (50) (50) (50) (50) (50) 

l~ia, lyaphocytic granular 12 17 II II 6 10 • ' Hlstacytic ~ 2 0 0 0 0 0 

(Caftct .... 

1
1ncludes ani•ls sec:riflced et stuctv t.relftA'tiCift end tt.aM of 1M •in ~ that clled or ..,. 
secrifiCIId ..-ibund in tM course of tt.e ~- If • ,.., .. occurrect wltll • incl.._ of CMiy '"'-
it was not t.tlulated unless it could 1111 CICIII81Md wltll critw' tu.rs In ttMt ._. tissue for statlst'lcal 
analysis. 

b 
The nUIII:Iers in pereniiMtsas ere the ftUIIIIIIen of tissues .._,Mel blsi'ologlcally. 

c 
One ... •llgnant. 

1£ 
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biological significance. There were no o'ther 11ver cJianges of 
toxicologic il!lpOrtance. There were no increases in t.-r incidence 
at any site at dietary levels of 20, 60, or 200 mg/kg/day. 

There were no overt signs of toxicity or dose-related effects on 
mortality. body weight, food consumption, or clinical laboratory 
paraMters. The LOEL was considered to be 60 llg/kg/day and the NOEL 
20 mg/kg/day p1cloram. 

E. REV1£WERS' DISCUSSION AND lNTERPIETATlQI OF REsuLTS: 

2 

• 

The conduct and reporting of the study were adequa1:e; the sunnary 
data were supported by individual da1:a. Recalculation of several 
mean values by our reviewers failed to 1den1:1fy any discnpanc1es. 
Histologic exaa1nat1on was adequate, and only a few tissues were 
m1ss1ng or autolyzed. We agree with the au1:hors • assessment that 
there was no oncogenic response. The control incidence of tumor1 at 
specific sites was generally in accordance to that found for 
Fischer 344 rats in other laborato':'ies. 2 The incidences of 
parafo111cular adenCHM of the thyroid and adenoma of the islet cells 
of the pancreas in control males we~ 18 percent and 20 percent, 
respec1:ively. This appears to be high for this strain of rat when 
compared to the average incidence historically found in several NTP 
bioassays where the average incidence of thyroid C-ce11 adenoma for 
over 2200 controls vas 5.1 percen1: and for pancreatic islet cell 
adenoea vas 3.8 percent. However, the concurrent ccmtrol incidences 
in the present study were reasonably within the range of single 
bioassays conducted on 50 rats.• 

The toxicologic 1~ortance of the histologic changes in the 11ver of 
rats receiving 60 and 200 ~~g/kglday was not assessed in the final 
report. These changes decreased rather than increased 1n percent 
incidence over the course of the. study and were not acca~~~Panied by 
necrotic changes or hepatocellular hyperplasia. In the interim 
report. 1t was the authors' assess•nt that the effects on the 11ver 
at 60 ~~glkq/day were •considered of minor biological ligntficanee at 
most. • t~ovever. there was statistical significance (p ~.05) for 
hepatocyte swelling at 60 and 200 mg/kg/day at 24 MOnths and a clear 
dose-related trend. It 1s possible that the liver changes were the 
result of 1ndact1on of mxed function ox1dases; however. enz• 
induction was not .anttored. 

Haset~t~n, J.K.. Huff. J. and Boonan, G.A. Use of historical control 
data in carcinogenicity studies in rodents. Toxicol. Pathol. 
12:126-135, 1984 • 

Ibid. 
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It 1s expected that hexachlorobenzene would cause a s11111ar 
h1stolog1c change in the liver. We assess that the low levels of 
hexachlorobenzene conta11inating the test material (less than 1 p,_ at 
the high dose) were not responsible for the effect: however. 1t 
cannot be ruled out that the hexac~lorobenzene impurity acted 
syne~1stica11y with piclor111. 

The increase 1n absolute and relative liver weights in males receiving 
200 ppm at terminal sacrifice may be a somewhat biased f1nd1ng since 
the organ weights were recorded only on 10 rats/sex/group at the ter­
minal sacrifice (first 10 numer1~ally) rather than on all rats sacri­
ficed. It was noted that a statistical outlier 1n the group of males 
rece1v1ng 200 mg/kg was a rat with leuke~~ia, which had resulted 1n 
reactive hyperplasia of the liver. None of the controls that had 
livers weighed had leuklll1a, although the histologic incidence was 
12/50 COMPared tl) 11/50 for hig.J-dose males. If the outlier was 
1nc~uded, there was a significant (p ~0.05) increase 1n relative 11ver 
weight 1n high-dose (males), whereas if the outlier was not included 
in the analysis, the mean (3.35 percent) value was not significant. 
In female control and high-dose groups, one control and one high-dose 
rat used for organ weight measurements had 1euke~~1a and re•ct1ve 
hyperplasia of the 11ver (and were statistical outliers;; no increase 
in mean 11ver weight was found when the high dose was coapared to the 
co~trols. ~e increased liver weight 1n high-dose males lilY also hav• 
been due to an increase in fluid since there was cystic dilatation of 
the liver s1nuso1ds 1n 30 percent of the high-dose males cOMpared to 
14 percent of controls. 

Although 1t 1s possible that the rats II'IIY have tolerated a higher 
dose, the rationale for dose selection se~ to be adequate. 


